Analysis of DNA mismatch repair in cellular response to DNA damage.
Significant advances have been made in identifying and characterizing the roles of DNA mismatch repair (MMR) proteins in cellular response to DNA damage. Insights into this process have been obtained by performing interactions of mismatch recognition proteins (e.g., MutSalpha) with DNA adduct-containing duplexes and by analyzing cellular responses (including cell cycle checkpoints and apoptosis) of cell lines and animals with various MMR capacities. This chapter presents detailed methods for gel-shift analysis to determine the interaction between MutSalpha and oligonucleotide duplex containing a single DNA adduct and for apoptotic assays in cell lines and experimental animals. In addition, a step-by-step protocol is also provided for the purification of MutSalpha from human cells, the preparation of DNA substrates containing a defined DNA adduct, and the treatment of MMR-proficient and deficient cell lines as well as MMR knockout mice.